Food is an essential factor to human life and its production is strongly related to water. Regions without enough available water are subjected to food security threat. Iran is a country in the water-scarce region of the Middle East and a great part of it is arid and semi-arid areas. This study aimed to investigate the effect of water crisis on food production of Iran. Results showed that Iran is suffering from a high water stress situation. The agriculture sector of Iran is the major source for feeding its fast growing population and this section has put a severe pressure on groundwater resources in order to meet food demand of the country. Since then Iran has used a great part of its hydrologic renewable water resources and due to which it could be estimated that the withdrawals reached to non-renewable part of groundwater. Thus, Iran's agriculture would face a great challenge of water shortage in near future and the food security of the country will be threatened. Using new irrigation methods and technology and revision of crop pattern in agriculture are suggested in order to confront the threat of water crisis to the food security of Iran.
Food is an essential and primary factor to human life and all other human activities will be affected when his need for food is not met. Provision of enough food was and is an everlasting challenge for the human being. Food security emerged as a global issue since the 1970s due to a rapid increase in food price (World Bank, 2007) . Since then many efforts were made to provide a practical def inition of food security. FAO (1996) as the main international organization whose goal is to confront the global food challenge suggested the most widely accepted def inition of food security which is: "Food security exists when all people, at all times, have physical and economic access to suff icient, safe and nutritious food to meet their dietary needs and food preferences for an active and healthy life". Based on this def inition food security has three components including food existence, access to food and durability of the food supply. Food production is strongly related to water because the food is produced trough agricultural activities and agricultural activities are meaningless without water. Therefore regions without enough available water are subjected to food security
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threat.The Middle East is the largest part of the world with water shortage (Khodarahimi & Deghani, 2012; RoudiFahimi et al., 2002) and one of the regions of the world which are facing a serious water crisis (Gürsoy & Jacques, 2014; Zyadin, 2013) . Despite having 14% of world's area and6% of its population, the Middle East enjoys only 1.4% of world's renewable freshwater resources (Al-Rimmawi, 2012 ). The region is suffering an imbalance between water availability and its demand and this imbalance is becoming deeper over time (Zyadin, 2013) . Since the water is a "scarce" factor in the Middle East, therefore the region has a history of water-based political conflicts (Gürsoy & Jacques, 2014) .
Iran,as a Middle Eastern country,receives only about 250 mm of annual precipitation on the average, about onethird of the global average (Motiee et al., 2012 ), yet about two third of this low precipitation is being vanished because of evaporation (Lehane, 2014) . About 65% of the country is considered as arid and the 20% is semi-arid (Madani, 2014) . Also, the water resources distribution in the country and temporal distribution of precipitation during the year is heterogeneous and uneven (Nabizadeh Zolpirani et al., 2015; Khodarahimi & Deghani, 2012) . Water scarcity in Iran is incorporated with ineff icient water use where the domestic use of water is 70% more than the world's average (Lehane, 2014) .
Water shortage in Iran has been considered as one of the limiting factors for sustainable development (Nabizadeh Zolpirani et al., 2015) and it is predicted that Iran is among the countries which will face an absolute water scarcity until 2025 (Seckler et al., 1998) .
Regarding the crucial role of water in food security, this study aims to investigate the water crisis condition in Iran and its effect on food security of the country.
This method was def ined as: "a general methodology of analysis linked with data collection that uses a systematically applied set of methods to generate an inductive theory about a substantive area" (Glaser, 1992) . Therefore, a big number of resources including research articles, books, theses, technical reports and national as well as international databanks, in both English and Persian (Iran's national language), were studied in order to assess Iran's water crisis condition. Then the effect of water crisis on food security of the country was studied and predicted.
Based on World Bank (2016), Iran's renewable water resources per capita is 1644 (m3/inhab/year) which is less than 1700 (m3/inhab/year), the minimum threshold proposed by Falkenmark (1989) . According to Falkenmark (1989) countries with renewable water of less than 1700 (m3/inhab/yr) are in "water stress" condition. The per capita renewable water of Iran was 2000 (m3/inhab/year) in 2005 and 1799 (FAO AQUASTAT, 2016 . Even the per capita renewable water of Iran is estimated to decrease to about 1530 by 2025 (Mokhtari-Hashi, 2013 ). This dramatic decline in per capita renewable water is mostly due to population growth in the one hand and reduction in renewable water resources of the country on the other hand. While Iran's total population increased from 56.4 million in 1990 to 78.5 million in 2014, but its rural population decreased from 24.6 million in 1990 to 23.9 million in 2014 (FAO, 2015) (Table 1 ). In addition, a total annual water withdrawal of Iran is about 70% of its renewable water resources (Madani, 2014) , while any country with withdrawals more than 40% of its available water resources could be considered under "severely water scarce" (Raskin et al., 1997) . Many types of research have been reviewed in order to f ind the principle causes of the water shortage in Iran. Madani (2014) introduced three main causes for water crisis of Iran including: "(1) rapid population growth and inappropriate spatial population distribution; (2) ineff icient agriculture sector; and (3) mismanagement and thirst for development". He
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emphasizes on mismanagement as the main reason for this crisis. Mismanagement of water resources has Also been referred to as one of the main causes of Iran's water crisis by many other researchers (Nabizadeh Zolpirani, 2015; Jani & Yazdanian, 2014; Madani, 2014 , Lehane, 2014 Javan & FalSoleiman, 2008; Babran & Honarbakhsh 2008) . Also ineff icient agriculture (Madani, 2014; Jani & Yazdanian, 2014; Jajarmi et al., 2013; Taheri & Alizadeh, 2011; Mousavi et al., 2010; Javan & FalSoleiman, 2008) , water pollution (Jani & Yazdanian, 2014; Jajarmi et al., 2013; Babran & Honarbakhsh, 2008; Rahimi, 2003) , groundwater over-withdrawal (Shahedi & Talebi Hossein Abad, 2014; Rahnema & Mirassi, 2014; Jani & Yazdanian, 2014) and climate change (Rahnema & Mirassi, 2014; Fatemi & Karami, 2011; Faramarzi et al., 2010) have been referred to as main reasons of Iran's water crisis.
About 18 million ha of total Iran's area are being cultivated (FAO AQUASTAT, 2016), half of which is allocated to wheat production (Ahmadvand & Najafpoor, 2010). Traditionally wheat is the backbone of Iranian food diet (Maddah et al., 2015) and therefore plays a key role in food security of the country. But only about 40% of wheat cultivation is rainfed (Bahrami et al., 2011) . Thus, the wheat production of the country has a great dependency on annual precipitation which causes a signif icant fluctuation in wheat production occurs from year to year. Fluctuation in Iran's annual wheat and rice production, as the two main food sources of the country, during 1990-2013 is shown in Figure 1 Agriculture requires 70 percent of freshwater, withdrawals at global scale (World Bank, 2016) and among all economy sectors, the agricultural sector is the most vulnerable to water scarcity (FAO, 2012) . In Iran also, the vast majority of renewable water is being used in agriculture (Madani, 2014; Motiee et al., 2012) . Regarding the crucial role of water in agriculture, water shortage is the main obstacle for global food security (Kumar, 2003) . The situation is more worrying in the regions such as the Middle East where it is predicted that by 2025 the average per capita of renewable water will be about 500 (m3/inhab/yr) while the global average is about 7000 (Shetty, 2006) .
The agriculture sector in Iran provides 23% of jobs and 13% of GDP (Madani, 2014) . This sector is sensitive to water shortage, as an example, the agriculture sector was intensively damaged by severe drought during 1999-2001 which caused a dramatic decline in agricultural production of the country (FAO, 2007) . The effect of water shortage on agriculture in Iran is mostly reflected as the reduction of cultivable areas and the decrease of crop production per unit area. Despite the limited water resources in Iran, the agriculture sectors also suffer from water ineff iciency, sometimes as low as only 35%, which is mainly due to cheap water price and the government subsidy (Madani, 2014) .
Changes in annual rainfall are not the only waterrelated challenge for agriculture and food production of the country, over-withdrawals of ground water and its consequence groundwater table drop is another waterrelated issue in addition. Since the annual precipitation is slight and its temporal distribution pattern through the year is uneven therefore in order to meet food demand of a growing population a severe pressure was put on groundwater resources of the country so that more than 60% of water used for irrigation was of groundwater (FAO AQUASTAT, 2016) . Since then Iran became one of the biggest "groundwater miners" of the world (Madani, 2014; Gleeson et al., 2012) , and due to such over-withdrawal most of the groundwater stock of the country has been consumed and about 45% of the country's plans faced a tragic drop of groundwater level (Madani, 2014) . As a result of continuing drop in the groundwater table, the phenomenon of "land subsidence" happened across the country (Hosseini & Bayat, 2014; Lashkaripour et al., 2014) . Land subsidence damages water infrastructures such as water storage and conveyance systems and hence will negatively affect agriculture and food production. For example, in a research in the city of Mashhad at north-east of the country, it has been revealed that land subsidence is responsible for 52% of well devastations in the study area (Maddah et al., 2013) .
Migration due to water scarcity is another challenge for food production of Iran. Migration is both a consequence and an inducer of water shortage. Migration is a common alternative to people whose life has been affected by environmental changes (Barnett & Adger, 2007) . This migration negatively affected rural areas which are "the most important economic and demographic component" of each country (Semenova et al., 2016) GENERAL ARTICLE where about 80% of basic resources for food production, namely land and water, are located in rural areas (Esmaeilifar, 2013) . Migration causes population decline in rural areas where the most suitable lands for agriculture and herding are available therefore the amount of producer population of the country will decrease while urban population, the consumer population indeed, will increase. In this way, the economy of the country and food production chain will be affected. Since agriculture consumes the most amount of renewable water in Iran, any disturbance in the water supply of the country will affect the agriculture section and consequently will threat food production. Conclusively, Iran is a country with limited water resources which currently is under water stress mode. The agriculture sector consumes the vast majority of the country's renewable water resources. Nevertheless, it is estimated that Iran withdrawals even reached to nonrenewable part of groundwater. In this way Iran's agriculture will face the challenge of water shortage in future and the food security of the country will be affected. In order to confront this challenge, a reconsideration of water management and increasing of water eff iciency in agriculture is essential. Pricing of water based on its real value, increasing agricultural production through an increase in eff iciency of land instead of an increase in water consumption, reforming the water storage and conveyance structures, using new irrigation methods and technology and revision in crop pattern of agriculture are examples of such reconsiderations. Also, supportive measures must be executed by the government and policy makers to encourage rural population to stay in rural areas rather than to migrate to urban areas.
